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Description 



The present invention relates to a novel method for stabilizing polyethylene against photooxidatrve degradation 
by using mixtures of 2,2.6,6-tetramethylpipertdine derivatives and particular metal compounds. 

Polyethylene is here to be understood as meaning linear or branched polymers of ethylene of kyw, medium and 
high density, their mixtures in any proportions and also ethylene copolymers with aliphatic Cg-C^j-a-oIefines containing 
up to 20% of di-a-olefine. 

Of particular interest are branched low-density polyethylene, generally known as LDPE, and linear tow-density 
polyethylene, generally designated as LLDPE, and their mixtures in any proportion. 

It is known that polyethylene undergoes a progressive decrease in mechanfeal strength up to embriltlement when 
it is exposed to sunlight, as a result of photooxidative degradatbn caused by ultravblet radiation. 

To overcome this drawback it b necessary to add to the polymer suitable light stabilizers, for example certain 
derivatives of benzophenone and benzotriazole. nickel complexes, esters of substituted benzoic acids or sterically 
hindered amines. 

Certain 2.2.6,6-tetramethylpiperk:line derivatives of relatively high molecular weight have recently shown remark- 
able efficacy; nevertheless, the results (Stained with these compounds have not been conrtpletely satisfactory, so that 
a further improvement was desirable. 

It has now been found surprisingly that, when particular mixtures of one or more 2,2,6.6-tetram6thylpiperidine 
derivatives with one or more metal compounds are used, light stability values are obtained which are slgnlficantty higher 
than those given by the use of piperidine compounds alone. 

In partk^ular, the present inventbn relates to a novel method for stabilizing polyethylene, which comprises the use 
of synergistk: mixtures composed of 

(A) one or more compounds with groups of the formula (1) or (la) 



(I) 



K )- 



(la) 



\ 



in which R is hydrogen, -C4-alkyl, allyl, benzyl, acetyl, acryloyi, 2-hydroxyethyl or 2-tiydroxypropyl. said piperkjine 
group of formula (I) not being bound \n the 4-position to an oxygen atom, preferably hydrogen or methyl, and 
(B) one or more metal compounds selected from oxides and hydroxkJes of Al, Mg and Zn, preferably Mg and Zn. 



If appropriate, the folbwing can be added to the mixtures of (AHB): 



(C) one or more salts of Al, Ba. Ca, Mg, Sr and Zn with q -Caa-carboxylk: ackJs. preferably the salts of Al, Ca, Mg 
or Zn with C^2-Cie-csrt>oxylic acids. The use of certain 2,2,6.6-tetramethylpiperkjine derivatives mixed with oxides 
or hydroxkJes of Mg or Zn as stabilizers for polymers was already known, but was restricted to the stabilization of 
polyurethanes. 



In partKular, Japanese Patent 82-34.155, published on 24.2.1982, claims the stabilization of polyurethanes with 
mixtures comprising esters of 2.2,6,6-tetramethyl-4-piperidinoI, oxkles or hydroxkles of Mg or Zn and organk; phos- 
phites. The saki mixtures do not give satisfactory results when used for stabilizing polyethylene. 

D.S. Carr and B. Baum (Modem Plastfcs, 7/1981, p. 64-68; CA. 95^ 81924) describe a light stabilizing system 
based on the combination of zinc dimethyl- or diethyl-dithkx^rbamate and zinc oxkie for use in plastics. 

On the other hand, British Patent 2,132,621 describes the use of mixtures of zinc oxkJe and esters of 2,2,6,6- 
tetramethyM-piperidtnol as photodegrading agents for potyolefines, in particular polyethylene and polypropylene. 

The synerglstk; light stabilizing effect, obtained with the mixtures of the present inventton, on polyethylene is there- 
fore surprising. 

Compounds (A) whfeh contain the group of the formula (1) or (la) and can be used according to the present invention 

are: 

(A1) The compounds claimed in US Patent 4,086,204, preferably those of the formula (11) 
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in which is C^-Cg-alkyl, cycbhexyl, 2,2,6,6-tetramethyl-4-pipendyt or 1,2,2,6,6-pentamethyl-4-pipendyl, R2 is 
hydrogen or C^-Ce-alkyl, R3 is hydrogen or methyl, R4 is C2-C6-a!kylene and n is a nunnber from 2 to 20; 
(A2) The compounds ctaimed in US Patent 4.104.248. preferably those of the formula (III) 




(III) 



in which is hydrogen or methyl. Rg is C^-C^-Blkylene, R3 is Cg-Ce-alkylene. 2-hydroxytrimethylene or xylylene 
and n is a number from 2 to 20; 

(A3) The compounds claimed in US Patents 4,108,B29 and 4.263.434, preferably those of the formula (IV) 




(IV) 



in which Ri is hydrogen or methyl, R2 is hydrogen, Ci-Ce-alkyl, cyclohexyl, 2,2.6. 6-tetramethyl-4-piperidy( or 
1 ,2.2,6.6-pentamethyt-4-piperidyl, n is 2, 3 or 4 and R3 is the radical of an n-valent polyamine; 
(A4) The connpounds claimed in US Patent 4,233,412, preferably those of the formula (V) 




(V) 



in which R is Cg-Ce-alkylene and n is a number from 2 to 30; 

(A5) The compounds claimed in European Patent 22,080, preferably those of the formula (VI) 
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10 



IS 



r "3^y^3 CHjCH^OH 



H3C' 





N 



L H3C CHj CH^CH^OH 



X (VI) 



20 



in which R, is hydrogen or methyl, n is 1 or 2, with n = 1 X is C,-Ci2-all«yl, benzyl or -CHgCHgOH and Y is hydrogen 
or a group 



25 



H,C CH, 
H3C CH3 



and with n = 2 X is C2-C6-a!kylene, xylylene or a group 



35 



•(CH2CH2-N)oCH2CH2-, 
2 



where m is 1 or 2 arrd Z Is a group of the formula 



40 



4S 



so 



H,C CH3 



and Y is hydrogen or a group 



ss 



4 
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10 



H3C CHj 



(A6) The compounds claimed in European Patent 29,522, preferably those of the formula (VII) 



IS 



20 



Y6r A 



2^. 



(VII) 



in which t. m, n are 2 or 3, p and q are zero or 1 and X is a group 



25 



30 



35 



Where is hydrogen or methyl, is C2-C3-alkylene and Y is OH. Ci-Ce-alkoxy, dimethyiamino or diethylamino; 
(A7) The compounds claimed in US Patent 4,288,593. preferably those of the formula (VIII) 



40 



(vni) 



in which Q is a group of the formula 



4S 



so 



S5 



H,C CH, 



-HH-(CH ), g-NH (On 



,N 

<N-R, 

2 H3C CH3 



5 



or a group of the formula 
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(CH^lj.j-NH (O 




H3C CH3 



i 2 



where is hydrogen or methyl and Is Ci-Cg-alkyl; 

(AS) The compounds claimed in US Patent 4,315,859. preferably those of the fomnula (IX) 




(IX) 



In which R, is hydrogen or methyl, X is C2-C6'°IMene, A is -0-, -NH- or 

CH3 

m is 1 or 2, R2 Is morpholino, hexamethyleneimino, OR3 or 



R4 



where R3 is C,-Ce-alkyl allyl, «:yclohexyl. phenyl or benzyl and R4 and R5 which can be identical or different are 
C,-C8^llcyl which may be interrupted by an oxygen atom, allyl, cyclohexyl, 2-hydroxyethyl, benzyl or a group 



H3C CH3 



6 
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and R5 can also be hydrogen; 

(A9) The compounds ciaimed in US Patent 4.331,566, preferably those of the formula (X) 



10 



u O 



N 



H3C 
H3C 




I CH 



H3C 
H3C 



CH3 



(X) 



IS 



in which is hydrogen or methyl, R2 is C2-Cg-alkylene and n is a number from 2 to 20; 
(A10) The compounds claimed in European Patent 24.338, preferably those of the formula (XI) 



20 



X — — K 
H C ■^^^ 



l'~"3 — 1 — 



"3*=' "^"3 »3'= ™3 



(XI) 



in which is hydrogen or methyl, Rg is Ca-Ca-alkylene, X is C^-Cg-alkoxy. dimethylamino or diethylamino. Rg is 
Cg-Ce-alkylene and n is a number from 2 to 20; 

(All) The compounds claimed in European Patent 42,554. preferably those of the formula (XII) 



35 



40 



191 



N— R 



NH 



1 




-J n 



CXII) 



in which R^ is Ci-Ce-alkyl, Cg-Cg-cyctoalkyl. (Ci-C4)-allcoxy propyl, dimethylamlnopropyl or diethylaminopropyl, 
R2 is Cg-Cg-alkylene £ind n is a number from 2 to 20; 

(A12) The compounds claimed in European Patent 44.499. preferably those of the formula (XIII) 



55 



7 
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YHH.ffH ) \(CH,)n-KHX 

tm-iZH^)^^ "y" '2 (XI u) 



H 

\(CH,) -NHX 
z n • 



in which n is 2 or 3 and X is a group of the formula 

» H,C CH, 





I -N (Vh 



where R is hydrogen. Ci-Cs-alkyl, C2-C4-alkyl substituted by Ci-C4-alkoxy or by di(CTC4-alIcyl)amino, or is cy- 
clohexyl; 

(A13) The compounds claimed in European Patent 70.386, preferably those of the formula (XIV) 
R, N R " N R 

in which is allyloxy, allylamino or diallylamino, Rg is C^-C4-ail(oxy, allyloxy, allylamino, diaiiylamlno, C^-Ce- 
all<ylamino, Cj-Cg-dialltyiamino, morplioiino or a group 

H,C CH- 

-1 — Q-«3 

R3 is hydrogen or methyl. R5 is hydrogen. C^-Ce-atkyl or a group 



8 
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and R4 is C2-Ce~3"^lQn@i 

(A14) The polymers claimed in US Patents 4,413,093 and 4,435,555, obtained from compounds of the formula 
(XIV): 

(A15) The compounds claimed In European Patent 72,009, preferably those of the formula (XV) 




in which is hydrogen or methyl. is hydrogen. CTCg-alkyl. (Ci-C4)-alkoxypropyl, dimethylaminopropyl, di- 
ethylaminopropyl, cyclohexyl or a group 




(A16) The compounds claimed in European Patent 75,849, preferably those of the fomiulae PCVI) and (XVII) 




(XVI) 



9 
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(XVII) 



in which is hydrogen or methyl, R2 is hydrogen. Ci-Cg-alkyl, cyclohexyl, C2-C4-alkyl substituted by OH, C1-C4- 
alkoxy, dimethylamino or diethylamino, and n is a number from 2 to 6; 

(A17) The compounds claimed in European Patent 82,244, preferably those of the formula (XVIII) 




(XVIII) 



in which is allyloxy, allylamino or diallylamino. R2 is the same as or is Ci-Ce-alkylamino, di(Ci-C4-alkyI)- 
amino. nx)rpholino or a group 




R3 is hydrogen, Ci-Ce-alkyl or a group 




and is hydrogen or methyl; 

(A18) The compounds claimed In European Patent 94,048, preferably those of the formulae (XIX) and (XX) 



10 
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N-(CH^,^_C„_ ,CH^, j^^^ 




1 




R ^ 



Z 



1 



CXIX) 




(XX) 



in which n is a number from 1 to 10, is hydrogen or methyl, Rg and R3 which can be identical or different are 
C^-Cg-allcyl or a group 

H3C CH3 

A, and A', are hydrogen or a group 




p H3C. CH, 



3C CH3H3C CH3 



T ><-3. 



H3C CH3 



and A2 and A 2 are a group 



or A2 is a group 



11 
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(A19) The compounds claimed in European Patent 107,615, preferably those of the formula (XXI) 



X 




(XXI ) 



in which Ft, Is Ci-Cs-alky'. cyclohexyl, benzyl or C2-C4-alkyl substituted by Ci-C4-aIkoxy or dimethylamino or di- 
ethytamtno. B2 is hydrogen or methyl, X is morphotino or a group 

"3;"" 

-ORs or a group 




where R3 and R4 which can be identical or different are C,-Ce-aIlcyl. cyclohexyl, benzyl or C2-C4-alkyl substituted 
by OH. Ci-C4-all<oxy, dimethylamino or dielhylamino, R4 can also be hydrogen and is C^-Ce-alkyl, aliyi, cy- 
clohexyl or benzyl; 

(A20) The compounds claimed In US Patent 4,477,615, preferably those of the formula (XXII) 



12 
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H,C CH, 2 



_N_,CH2)-H-R,- 
"2 HjC- 'CH3 



(XXII) 



in which m and n which can be identical or different are numbers irom 2 to 6; p is a number from 2 to 20, is 
hydrogen or methyl. is hydrogen. Ci-Ce-alkyI, cyclohexyl or benzyl, Ra is hydrogen or a group of the formula 



H.C CH X' "3"\/"3 



H,C CH. 



2 h/^CHj 



R4 is Cg-Cg-alkylene. xytylene. 2-hydroxytrimethylene or a group of the formula 

TOT 

Re 



Where Rg is Ci-Cg-alkoxy, phenoxy, Ci-Ce-alkylamino. di(C^-C4-aIkyiyam(no, cyclohexylamino, morpholino or a 
group 




(A21) The compounds claimed in US Patent 4.533.688. preferably those of the formula (XXIII) 



13 
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^N-{CH2)3-CH-{CH2)^.r^ 
X Y 



(xxiin 



in which X is a group ot the formula 



H,C CH I 



H^C CH3 "^l 



H,C CH. 
'1 HjC'cHj 



where R, is hydrogen, C^-Ca-alkyl, Ca-Ce-alkoxyalkyl, benzyl or a group 



H-C CH, 

-<N- R 
H3C CH3 



R2 is hydrogen or methyl and Y is hydrogen or a group 



H3C CH3 



H3C CH3 

(A22) The compounds claimed in US Patent 4.540,728, preferably those of the formula (XXIV) 

H,C CH, 



(CH -CH-CH Jj— N 



N 




1 



(XXIV) 



2 \--/ 

in which Is hydrogen or methyl and R2 is hydrogen or C^Cq alkyl. and also the corresponding polymers of a 



14 
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molecular weight between 800 and 5,000; 

|A23) The compounds claimed in European Patent 176,106, preferably those of the formula (XXV) 




in which X is a group 




where Ri is hydrogen or methyl and R2 is hydrogen or C^-CQ-alkyl. 

Preferred compounds (A) are those of the formulae (II), (III), (IV). (V), (X) and (XXI). 

Particularly preferred compounds (A) are those of the formula (II) in which is Cg-Ce-alkyl or cyclohexyl, is 
hydrogen or Ca-Ce-alkyI, R3 is hydrogen or methyl, R4 is -(CH2)2-6 and n is a number from 2 to 10, those of the formula 
(III) in which R^ is hydrogen or methyl. Rg is -(CH2)6-, R3 is -(CH2)2-6 and n is a number from 2 to 10. those of the 
formula (IV) in which R^ is hydrogen or methyl, R2 is Ci-C4-alkyl, n is 2, 3 or 4 and R3 is a group of the formula -NH 
(CH2)2^NH-forn = 2. 



for n = 4, those of the formula (V) in which R is •{0H2^2-Q' and n is a number from 2 to 20, those of the formula (X) in 
which Ri is hydrogen or methyl. R2 is -(CH2)2^- and n is a number from 2 to 10, and those of the fomiula (XXI) in 
which R| is C^-Ce-alkyl, R2 is hydrogen or methyl and X is a group 



-NH-(CH2)2-3-N-CCH2)2-3 



NH-forn = 3and 





Compounds (A) of particular interest are: 



15 
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10 



IS 




CH3 »^cj\cH^ 



H3C-(J-CH3 
H3C-^-CH3 



COMPOUND 1 



M = 2000-4000 
n 



20 



25 



¥y^3 C^H (n) 



HNV_N 
,C^3 



(nlC,H_-iN 
4 9 ■ 



H3C 




COMPOUND 2 



H3C ■^^ •CH3 



3S 



4B 



r 



NH-(CH2)2-N-{CH2)2-N-(CH2)3-NH— 

COMPOUND 3 



50 



"^C CH, 
3 \/ 3 0 0 

(N-CH^-CH^-O-C-CH^-CHg-C-O 

M = 2000-4000 
n 



COMPOUND 4 



16 
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COMPOUND 5 



M 



= 2000-4000 



n 




COMPOUND 6 



The eaid compounds can be used by themselves or as a mixture with one another. 

Compounds (B) which can be used according to the present invention are preferably the oxides and hydroxides 
of Mg and Zn. 

The oxides of Mg and Zn are particularly preferred, and they can be used by themselves or as a mixture with one 
another. 

The compounds (C) which can be used according to the present invention, if desired, are preferably salts of Al, 
Ca, Mg and Zn with 0^2*^18'^^^^''^ acids. 

The stearatee of Ca, Mg and Zn, which can be used by themselves or as a mixture with one another, are particularly 
preferred. 

The percentages by weight, relative to the weight of the polyethylene, of compounds (A), (B) and (C) are: 0.025 
to 2%, preferably 0.05 to 1 %, for compounds (A), 0.005 to 1 %, preferably 0.025 to 0.5%. for compounds (B) and 0.005 
to 1%, preferably 0.025 to 0.5%, for compounds (C). 

The compounds (A), (B) and (C) can be mixed with one another before they are added to the polymer, or they can 
be added separately to the polymer, using any one of the known processes. 

If desired, other additives conventional for polyethylene, such as phenolic antioxidants, phosphites, UV absorbers 
and other types of light stabilizers, can be added to the compounds (A), (B) and (C) of the present Invention. 

Examples of additives which can be mixed with the compounds (A) (B) and (C) are: 

Phenolic antioxidants from the foltowino classes: 

Alkylated nKxiophenols. for example 2,6-di-t-butyl-4-methyl-phenol, 2-t-butyl-4,6-dlmethylphenol. 2,6-di-t-butyt- 
4-ethyl-phenol, 2,6-di-t-butyl-4-n-butylphenol, 2,6-di-t-butyl-4-isobutylphenol, 2,6-di-cyclopentyI-4-methylphenol, 2-(a- 
methy1-cyctohexyl)-4,6-dimethylphenol, 2,6-dioctadecyl-4-methylphenoI. 2.4,6-tricycbhexylphenoI, 2,6-di-t-butyl- 
4-methoxymethylphenol and 2,6-dinonyl-4-methylphenol. 

Alkylated hydroquinones. tor example 2,6-di-t-butyl-4-methoxyphenol, 2,5-di-t-buty!hydroquinone, 2,5-di-t-amyl- 
hydroquinons and 2.6-diphenyl-4-octadecyloxyphenol. 

Thioblsphenols. for example 2,2'-thio-bis-(6-t-butyl-4-methylphenol), 2,2'-thio-bi8-(4-octylphenol). 4,4'-thio-bis- 
(6-l-butyl-3-methylphenoI) and 4,4'-thb-bis-(6-t-butyl-2-methylphenol). 

Alkylidene-bisphenois. for example 2,2*-methylenB-bis-(6-t-butyl-4-methylphenol), 2,2'-methylene-bis-(6-t-butyl- 
4-ethylphenol), 2,2'-methylene -bis-[4-methyl-6-(a-methylcyclohexy!)-phenol], 2,2'-methylene-bis-(4-methyl-6-cy- 
clohexylphenol), 2,2'-methylene-bis-(6-nonyM-methylphenol). 2,2'-methylene-bis-(4.6-di-t-butylphenoI), 2,2'-ethyll- 



17 
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dene-bis-(4,6-di-t-butyIphenol), 2,2'-ethylidene-bis-(64-butyl-4-isobutylph8nol). 2,2'-methylene-bis-[6-(a-fnethylben- 
zyl)-4-nonylphenoIJ, 2,2'-methylene-bis-(6-(a.a-dimethylbenzyI)-4-nonyIph8nol], 4,4*-m8thylBne-bis-(2.6-di-t-butyl- 
phenol). 4.4'-methylene-bis-(6-t-butyl-2-methylphenoI). 1 ,1-bis-(5-t-butyM-hydroxy-2-mGthylphenyl)-butane, 2,6-bis- 
(3-t-butyl-5-m8thyl-2-hydroxyben2yl)-4-methylphenol, 1 ,1 ,3-tris-(5-t-buty»-4-hydroxy-2-m8lhylphenyl)-butan8. 1 ,1-bis- 
(5-t-butyl-4-hydro)cy-2-fn8thylphenyl)-3-n-dod8cylm8rcaptobutan8, ethyl8n8 gtycol bis-C3,3-bis-(3'-t-butyl-4'-hydroxy- 
ph8nyl)-butyfate), bis-(3-t-butyl-4-hydroxy-5-m8thylphenyl)-dicyck)pentadiene and bi8-{2-(3'-t-butyl-2'-hydroxy-5'- 
m8thylb8nzyl)-6-t-butyl-4-methylphenyl] terephthalat8. 

Benzyl compounds, for example 1,3,5-tris-(3,5-di-t-butyl-4-hydroxybenzyO-2,4,6-trimethylben28n8, bls-(3,5-di-t- 
butyl-4-hydroxyben2yl) sulfide, isooctyl S.S-dl-t-butyM-hydroxybenzyl-mercaptoacetate, bis-(4-t-butyl-3-hydroxy- 
2,6-dimethyIben2yl) dithiolterephlhalate, 1,3.5-tris-(3,5-dM-butyl-4-hydroxy-ben2yl) isocyanurate, 1,3.5-tri8-(4-t-butyl- 

3- hydroxy-2,6-dimethylbenzyl) isocyanurate, dioctad'ecylS.S-dM-butyM-hydroxybenzylphosphonate, calcium monoe- 
thyl 3,5-di-t-butyl-4-hydroxybenzylphosphonatG and 1 .3,5-tris-(3,5-dicyctoh8xyl-4-hydroxyb8n2yl) isocyanurate. 

Acvlaminophenols. for example tauric acid 4-hydroxyan)lide, stearic acid 4-hydroxyaniljde, 2,4-bis-(octytmercap- 
to)-6-(3,5-di-t-butyl-4-hydroxyanilino)-s-triazlne and octyl N-(3,5-di-t-butyl-4-hydroxyphenyO-cart>annate. 

Esters of &-(3.5-di-t-butvl-4-hvdroxvphenvn-propionic acid with monohydric or polyhydric alcohols, for example 
methanol, diethylene gtycol, octadecanoi, triethytene glycol, 1 .6-hexaned'iol, pentaerythritoi, neopentyl glycol, tris-<hy- 
droxy-ethyl) isocyanurate, thiodiethylene gtycol and N,N'-bis-(hy-droxyethyt)-oxamide. 

Esters of d-(5-t-butvt^*hvdroxv-3-methvlphenvn-propionic acid with monohydric or polyhydric alcohols, for exam- 
ple methanol, diethylene gtycol, octadecanoi, triethylene glycol, 1 ,6-hexanediot, pentaerythritoi, neopentyl glycol, tris- 
(hydroxyethyl) isocyanurate, thiodiethylene gtycol and N,N*-bis-(hydroxyethyl)-oxamtde. 

Esters of B-0.5-dicvclohexvM-hvdroxvphenvl)-propionic acid with monohydric or polyhydric alcohols, tor example 
methanol, diethylene gtycol.-octadecanol. triethylene glycol, 1 ,6-hexanediol, pentaerythritoi, neopentyl glycol. tri8-(hy- 
droxy-ethyl) isocyanurate. thiodiethylene glycol and N,N'-bl5-(hy-droxyethyl)-oxamide, 

Amides of &-(3.5-di-t-butvl-4-hvdraxvphenvt)-propionic acid, for example N,N'-bis-(3,5-di-t-butyl'4-hydroxyphenyl- 
propionyl)"hexamethylenediamine, N,N'-bts-(3,5-di-t-butyl-4-hydroxy-phenylpropionyl)-trimethytenediamtn6 and N, 
N'-bis-(3,5-di-t-butyl-4-hydroxyph8nylpropionyl)-hydrazine. 

U V absorbers and light stabilizers 

2-(2'-Hvdroxvphenvn-benzotria20les. for example the 5'-methyl, 3',5'-di-t-butyl, 5'-t-butyl, 5*-(1,1.3.3-tetramethyl- 
butyt), 5-chloro-3',5'-di-t-butyl, 5-chloro-3'-t-butyl-5*-methyt, 3'-sec.-butyl-5'-t-butyl, 4'-octoxy-3',5'-di-t-amyl and 3'.5'- 
bis-(a,a-dimethylbenzyl) derivatives. 

2-Hvdraxvben20Phenones. for example the 4-hydrQxy, 4-methoxy, 4-octoxy, 4-decytoxy, 4-dodecyloxy. 4-benzy- 
loxy, 4.2',4'-trihydroxy and 2'-hydroxy-4,4'-dimethoxy derivatives. 

Esters of various substituted benzoic acids, for example 4-4-butytphenyl salicylate, phenyl salicylate, octytphenyl 
salicylate, dibenzoytresorcinol. bts-(4-t-butytbenzoyl)-resorcinol, benzoylresorcinol, 2,4-di-t-butylphenyt 3,5-di-t-butyl- 

4- hydroxybenzoate and hexadecyl 3.5-di-t-butyt-4-hydroxybenzoate. 

Acrvlates. for example ethyl a-cyano-p.p-diphenyl-acrytate, isooctyl a-cyano-p.p-dtphenylacrylate, methyl a-car- 
bomethoxycinnamate, methyl a-cyano-p-methyl-p-niethoxycinnamate, butyl a-cyano-f-methyl-p-methoxycinnamate, 
methyl a-carbomethoxy-p-methoxycinnamate and N-(p-carix>m8thoxy-p-cyanovinyl)-2-methyl>indotine. 

Nickel compounds, for example nickel complexes of 2,2'-thk>-bis-[4-(1 ,1 ,3,3bi8-(4-(1 ,1 .3,3-tetramethylbutyl)-phe- 
nol], such as the 1 :1 or 1 :2 complexes, which may contain additional ligands such as n-butylamine, triethanolamlne or 
N-cyclohexyldiethanotamine. nickel dibutyldithiocart>amate. nickel salts of monoalkyi esters of 4-hydroxy-3,5-di-t-butyl- 
benzylphosphonic acid, such as the methyl or ethyl esters, nickel complexes of ketoximes such as 2-hydroxy-4-meth- 
yiphenyl undecyl ketoxime and nickel complexes of l-phenyM-tauroyl-S-hydroxypyrazole. with or without addittohal 
ligands. 

Oxalic acM diamkies, for example 4,4*-dbctyk)xyoxanilide, 2,2*-dioctyloxy-5,5'-di-t-butyloxanlIide, 2,2'-dklodecy- 
loxy-5,5'-di-t-butyloxanilkle, 2-ethoxy-2'-ethyk)xanilide, N,N'-bis-(3-dimethylaminopropyl)-oxamide. 2-ethoxy-5-t-butyl- 
2'-ethyloxanilide and its mixtures with 2-ethoxy-2'-ethyl-5,4'-di-t-butyloxaniIide, and mixtures of ortho- and parameth- 
Qxyand also o- and p-ethoxy-dtsubstituted oxanllides. 

Phosphites and phosphonrtes. tor example triphenyl phosphite, diphenyl alkyi phosphites, phenyl dialkyi phos- 
phites, tris-(nonylphenyl) phosphite, tritauryl phosphite, trioctadecyl phosphite, distearyl pentaerythritoi diphosphite, 
tris-(2,4-di-t-butylphenyl) phosphite, diisodecyl pentaerythritoi diphosphite, bis-(2.4-di-t-butylphenyl) pentaerythritoi di- 
phosphite, tristearyl sorbitol triphosphrte, tetraki8-(2,4-di-t-butylphenyt) 4,4'-diphenylenedtphosphonite and 3.9-bi8- 
(2,4-di-t-butylphenoxy)-2,4,e.10-tetraoxa-3,9-diphosphasplro[5.5]undecane. 

The use of the stabilizer mixtures according to the present invention is illustrated by the examples which follow; 
these are given by way of illustration only and do not imply any restriction. 
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EXAMPLES 1-10 

10 kg of tow-density polyethylene powder of melt index 0.6 (Fertene EF 3-2000, a product from Soc. Enichem 
Polimerl) are mixed in a stow mixer with the compounds indicated in Table 1. 
5 The mixtures are then extruded at a temperature of 1 90*C and converted into granules, from which stretdied films 

of 150 urn thickness are obtained by blow extruston using a Dolci ptiot extruder (screw diameter = 45/26 D and head 
diameter = 1 00 mm) under the following working condittons: 

body temperature = 170-1 90-200*C 

10 

head temperature = 200-200-200-1 90°C 

The films obtained are exposed outdoors at 45*", facing south, on pinewood at Pontecchio Marconi (Bologna) 
(about 110 kly/year). The restoual elongation is measured on samples, taken after vartous times of exposure by means 
of a constant-speed tensometer. 

The energy received (expressed in kilolangleys) needed to halve the initial etongation value is then cateulated (Tgo). 

The results obtained are shown in Table 1 , 



TABL£1 



20 


Example No. 


Compound A 

(g) 


Compound B 
(9) 


Compound C 
(9) 


Tgo etongatton 

m 




1 


Compound 1 
(20) 






117 


25 


2 


m 


MgO 
(10) 




168 




3 


m 


2nO 
(10) 




138 


30 


4 


U 


MgO 
(10) 


Ca stearate 
(10) 


193 




5 


m 


ZnO 
(10) 


■ 


161 


3S 


6 


Compound 2 
(20) 






128 




7 


■ 


MgO 
(10) 




175 


40 


6 


■ 


ZnO 
(10) 




154 




9 


■ 


MgO 
(10) 


Ca stearate 
(10) 


192 


45 


10 


■ 


ZnO 
(10) 




186 



Examples 11-18 



60 10 kg of low-density polyethylene powder of melt index 0,1 (Fertene EF 3-2000. a product from Soc. ENICHEM 

POUMERI) are mixed in a stow mixer with the compounds indicated in Table 2. 

The mixtures are then extruded at a temperature of 1 90'C and converted into granules, from which stretched films 
of 1 50 Mm thickness are obtained by btow extmsion using a Dolci pilot extruder (screw diameter = 45/26D and head 
diameter = 100 mm) under the following working condittons: 

55 

body temperature = 170 - 190 - 200''C 
head temperature = 200 - 200 - 200 - 1 90"C 
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The films obtained are exposed in a model 65 WR Weather • O-meter (ASTM G 26 - 77) with a black panel tem- 
perature of SS^'C, The residual elongation is measured on samples, taken after various times of exposure to tight, by 
means of a constant speed tensonieter; the exposure time in hours (Tgo) needed to halve the initial elongation value 
is then calculated. The results obtained are shown in Table 2: 

.5 



Table 2' 



Example N*^ 


Compound A 
(9) 


Compound B 

(g) 


Compound C 
(c) 


Tso (hours) 


11 


compound 1 
(10) 






3900 


12 


m 


2nO 
(5) 


Ca stearate 
(5) 


>4500 


13 


compounds 
(10) 






3600 


14 


' ■ 


ZnO 
(5) 


Ca stearate 
(5) 


>4500 


15 


compound 5 
(10) 






3140 


16 


m 


ZnO 
(5) 


Ca stearate 
(5) 


4100 


17 


compound 6 
(10) 






3040 


18 


■ 


ZnO 
(5) 


Ca stearate 
(5) 


>4500 



30 Examples 19-21 

10 kg of linear iow-density polyethylene (LLDPE) powder of melt index 0.9 (Dowlex 2045, a product from Dow 
Chemical) are mixed in a slow mixer with 2 g of pentaerythritoUetrakis [3-(3,5-di-t-butyl-4-hydrQxy-phenyl)proptonate], 
8 g of tris-(2,4-di-t-butyl-phenyl)phosphite and with the compounds indicated in Table 3. 
3S The mixtures are then extruded to give stretched films of 150 thickness by blow extrusbn using a Dok;i ptbt 

extruder (screw diameter = 45/26D and head diameter = 100 mm) under the folbwing working condrtk>ns: 

body temperature: ISO - 220 - 220*C 

40 head temperature: 220 - 220 - 220 - 220''C 

The films obtained are exposed outdoors at 45" . facing south, on pinewood at Pontecchb Marconi (Bok>gna) 
(about 1 1 0 kly/ year). The residual etongatbn is measured on samples, taken after various times of exposure by means 
of a constant speed tensometer. 
45 The energy received (express in Kiblangleys) needed to halve the initial elongatbn value is then calculated (T50). 
The results obtained are shown in Table 3. 



Table 3 



60 



Example No. 


Compound A 
(9) 


Compound B 
(9) 


Compound C 
(9) 


Tqo elongatbn 
(Klys) 


19 


compound 1 
(30) 






98 


20 


■ 


MgO 
(10) 




135 


21 


m 


ZnO 
(10) 




127 
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Claims 

1 . A light stabilizer cx)mposition tor polyethylene, comprising: 

(A) one or nrKire compounds with piperidine groups o1 the formula (I) or (la) 



H,cr^ ^CH, 



-CHj-CHj-N^ \ — (la) 



in which R is hydrogen, C^-C4-alkyl, allyl, benzyl, acetyl, acryloyl, 2-hydroxyethyl or 2-hydrcxypropyl, said 
piperidine group of formula (I) not being bound In the 4-position to an oxygen atom, and 
(B) one or more metal conrpounds selected from an oxide or hydroxide of Al, Mg and Zn. 

2. A light stabilizer composition for polyethylene, comprising, in addition to compounds (A) and (B) of claim 1 : 
(C) one or more salts of Al, Ba, Ca, Mg, Sr and Zn with a C^-C^s-carboxylic acid. 

3. A light stabilizer composition according to claim 1 . wherein the compound (A) is selected from the group comprising 
the compounds of the formulae 





(II) 



in which is Ci-Ca-alkyl. cyclohexyl, 2.2,6.6-tetramethy!-(-piperidyl or 1.2,2.6,6-pentamethyl-4-piperidyl. R2 is 
hydrogen or C^-Ce'^'^'' ^ *s hydrogen or methyl, R4 is C2-Ce'^'M^8 and n is a number from 2 to 20; 



H3C 
H3C 




CH, 




<1U) 



In which R, Is hydrogen or methyl, Rj Is Cj-Cg-alkylene, R3 Is Cj-Ce-alkylene. 2-hydroxytrimethylene or xylylene 
and n Is a number from 2 to 20; 
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Tor 



(IV) 



in which i8 hydrogen or methyl, is hydrogen, C^-Ce-a!lcyl. cyclohexyl, 2,2,6,6-tetranriethyM-piperidyl or 
1,2,2,6,6-pentamethyl-4-piperidyl, n is 2. 3 or 4 and R3 is the radical of an n-valent polyamine; 



— Kn-ch^-ch^-o-c-r-c-o- 



in which R is Cj-Cs-alkylene and n is a number from 2 to 30; 



(V) 



N 



H3C 




I CH- 
R, ^ 



H3C 
H3C 



>6 



CH, 



in which is hydrogen or methyl, R2 is C2-Ce-all(ylene and n is a number from 2 to 20; and 



t-" n 



(X) 



H3C CH3 H3C CHj 

H3C CH3 "^1 ■ H3C CHj 



(XXI) 



in which R, is C-f-Cg-a\ky\. cyclohexyl, benzyl or C2-C4-alkyl substituted by Ci-C4-a!koxy or dimethylamino or di- 
elhylamino, Is hydrogen or methyl, X is morpholino or a group 

R3 



-ORs or a group 



22 



EP 0 290 388 B1 




where R3 and R4 which can be identical or different are CfCe-ailcyl, cyclohexyl, benzyl or C2-C4-aIicyl substituted 
by OH. C^-C4-alkoxy, dimethylamino or diethylamino, R4 can also be hydrogen and is C^-CQ-alkyl, allyl, cy- 
clohexyl or benzyl. 

4. A light stabilizer composition according to claim 1 , wherein the compound (A) is selected from the group comprising 
compounds of the formula (It) in which ie C2*Ce-allcyl or cycbhexyt. R2 is hydrogen or C2-C8-atkyl, R3 is hydrogen 
or methyl, R4 is {CH^2'e' snd n is a number from 2 to 1 0. 

5. A light stabilizer composition according to claim 1 . wherein the compound (A) is selected from the group comprising 
the compounds of the formula (III) in whteh is hydrogen or methyl, R2 is •{C}^^; R3 is -{CH2)2^- and n is a 
numberfrorh 2to 10. 

6. A light stabilizer composition according to claim 1 . wherein the compound (A) is selected from the group comprising 
-the compounds of the formula (IV), in which R^ is hydrogen or methyl, Rg is Ci-C4-alkyl, n is 2, 3 or 4, and R3 is 

a group of the formula -NH(CH2)2^NH- for n = 2, 

-NH(CH2)2-3N<CH2>2-3NH- 

f or n = 3 and 

-NH(CH2)2-3N<CH2>2{'- 
(CH2)2-3NH- 

for n = 4. 

7. A light stabilizer composition according to claim 1 , wherein the compound (A) is selected from the group comprising 
the compounds of the formula (V), in which R is -(CH2)2^-and n is a number from 2 to 20. 

8. A light stabilizer composition according to claim 1 , wherein the compound (A) selected from the group comprising 
the compounds of the formula (X), in which B, is hydrogen or methyl, R2 is -(CH2)2^- and n is a number from 2 to 10. 

9. A light stabilizer composition according to claim 1 , wherein the compound (A) is selected from the group comprising 
the compounds of the formula (XXI), in which R, is C^-Cg-alkyl, R2 is hydrogen or methyl and X is a group 

H^C CH^ 



1 -N V — 



V "^3 



10. A light stabilizer composition according to claim 1 , wherein the compound (A) is that of the fomnula 
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n 



ol a molecular weight between 2,000 and 4.000. 
11. A light stabilizer composition according to claim 1 . wherein the compound (A) is that of the formula 




12. A light stabilizer composition according to claim 1 . wherein the compound (A) is that of the fomnula 




13. A light stabilizer composition according to claim 1 , wherein the compound (A) is that of the formula 
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n 



of a molecular weight between 2,000 and 4,000. 



14. A light stabilizer composition according to claim 1 , wherein the compound (A) Is that of the formula 



L H3C CH3 




0 0 - 

CH^-O-L'-CH^-CH^-C-O 



n 



of a molecular weight between 2,000 and 4,000. 

1 5. A light stabilizer composition according to claim 1 , wherein the compound (B) Is an oxide or hydroxide of Mg or Zn. 

16. A light stabilizer composition according to claim 1 . wherein the compound (B) is an oxide of Mg or Zn. 

17. A light stabilizer composition according to claim 2. wherein the compound (C) is a salt of Al. Ca> Mg or Zn with 

2*^1 B<SiJtoxy\\c acid. 

18. A light stabilizer composition according to claim 2, wherein the compound (C) is a salt of Ca. Mg or Zn with stearic 
acid. 

19. Stabilized polyethylene containing a light stabilizer composition according to claim 1 or 2. 

20. Stabilized polyethylene according to claim 19, wherein the percentages by weight, relative to the weight of the 
polyethylene, of compounds (A) and (B) are: 0.025 to 2%. preferably 0.05 to 1%, for compound (A) and 0.005 to 
1%, preferably 0.025 to 0.5%, for compound (B). 

21. Stabilized polyethylene according to claim 19, wherein the percentage by weight, relative to the polyethylene, ot 
compound (C) is 0.005 to 1%, preferably 0.025 to 0.5%. 

22. Stabilized polyethylene according to claim 1 9. which is low-density polyethylene (LDPE), linear low-density poly- 
ethylene (LLDPE) or a mbrture thereof. 

23. A film, prepared from low-density polyethylene (LDPE), linear low-density polyethylene (LLDPE) or a mixture there* 
of. stabilized with a light stabilizer composition of claim 1 or 2. 



PatentansprQche 

1 , Lichtstallisator-Zusammensetzung f Or Polyethylen, umfassend 
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(A) eine oder mehrere Verbindungen mit Piperidtngruppen der Formel (1) Oder (la) 



) — (I) 

• • • 



-^•2-^'2-< >- 



(la) 



worin R Wasserstoff, C,^-Alkyl. Ally!. Benzyl, Acetyl. AcryloyI, 2-Hydroxyethyl Oder 2-Hydroxypropyl bedeutet, 

wobel die Pipertdingruppe der Formel (I) nicht in 4-Stellung an ein Sauerstoffatom gebunden ist. und 

(B) etne Oder mehrere Metallverbindungen, ausgewahtt unter einem Oxtd oder Hydroxld von Al, Mg und Zn. 

2. Lichtstabiiisator-Zusammensetzung fur Potyethylen. unrtfassend zusatztbh zu den Verbindungen (A) und (B) von 
Anspruch 1 

(C) ein Oder mehrere Saize von Al, Ba, Ca, Mg, Sr und Zn mit einer C^.gs-Carbonsaure. 

3. Lichtstabilisator-Zusammensetzung gemaB Anspruch 1 , worin die Verbindung (A) ausgewahtt ist aus der Gruppe. 
umfassend die Verbindungen der Formeln 




H3C 
H3C 



I 



1 




CK- 



(II) 



3 

J n 



worin R, C^^-Alkyl, Cyclohexyl. 2,2,6,6-Tetramethyl-4-piperidyl oder 1 ,2.2,6.6-PenlamethyM-piperidyl bedeutet, 
R2 Wasserstoff oder C^^-Alkyl ist« Rg f Or Wasserstoff Oder Methyl steht, fOr Cg^-Alkylen steht und n eine Zahl 
von 2 bis 20 ist; 




(III) 



worin R^ W&sserstoff oder Methyl bedeutet, R2 C2^-Alkylen ist, R3 fOr C2^-Alkylen, 2-Hydroxytrimethylen Oder 
Xylylen steht und n eine Zahl von 2 bis 20 ist; 
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CIV) 



worin Rt Wasserstotf oder Methyl bedeutet, Rg Wasserstoff, Ci^-Alkyl, Cyclohexyl, 2,2,6,6-Tetramethyl-4-ptperidyl 
Oder 1 ,2,2,6,6-Pentamethyl-4-piperidyl ist, n fur 2, 3 oder 4 steht und R3 den Rest eines n-wertigen Polyamins 
wiedergibt; 




worin R Cg^-AIkylen ist und n tur eine Zahl von 2 bis 30 stehl; 



CD 



L ^0 



w n J 

^1 



worin R^ Wasserstoff Oder Methyl bedeutet, Rj fur Cg^-Allcyien steht und n eine Zahl von 2 bis 20 ist; und 




(XXI) 



worin R, Ci^-Alkyl, Cyclohexyl, Benzyl oder Cg^-Alkyl, subslituiert durch Ci^-AIkoxy oder Diniethylamino oder 
Diethylamino, ist, Rg fOr Wasserstoff oder Methyl steht, X Morpholino'oder eine Gruppe 
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.N-R4. 

«3 



•OR5 Oder eine Gruppe 




bedeutet, worin R3 und R4, die identisch Oder ver&chieden sein konnen, C^^-A)kyl, Cyclohexyl, Benzyl oderC2^- 
Al-kyi. substttuiert durch OH, C^^-AIkoxy. Dimethylannino oder Dtethylamino. sind, R4 auch Wasseretoff sein kann 
und R5 fOr C^^-Alkyt, Alfyl. Cyck)hexyl oder Benzyl steht. 

Uchtstabtiisator-Zusannzensetzung gemaB Anspruch 1, worin die Verbindung (A) ausgewahtt ist aus der Gruppe, 
umtassend die Verbindungen der Formel (II), worin Cg^-Alkyl oder Cyclohexyl bedeutet. Rg msserstoff oder 
Cj^-AIkyl ist, R3 fOr Wasserstoff oder Methyl steht, (Or -(CH2)2^- steht und n eine Zahl von 2 bis 10 ist, 

Uchtstabiiisator-Zusazmensetzung gennaQ Anspruch 1 , worin die Verbindung (A) ausgewahit ist aus der Gruppe, 
umfassend die Verbindungen der Formel (III), worin R., Wasserstoff oder Methyl bedeutet R2 '(CHgje* steht, 
R3 fOr -(CIH2)2^- steht und n eine Zahl von 2 bis 10 ist 

Lichtstabilisator-Zusammensetzung gennaB Anspruch 1, worin die Verbindung (A) ausgewahit ist aus der Gruppe, 
umfassend die Verbindungen der Formel (IV), worin R^ Wasserstoff oder Methyl bedeutet, Rg f Or C^^-Alkyl steht. 
n fOr 2, 3 Oder 4 steht und ^'^^ Gruppe der Formel •NH(CH2}2^NH- fOr n = 2, 

-NH( CHg ) 2.3N( CH^ ) 2-3^- 

f Or n = 3 und 

-NH( CKg ) 2.3N ( CH^) ( CH^) 2-3NH"- ' 

fOrn = 4lst . . 

Lichtstabilisator -Zusannensetzung gemaQ Anspnjch 1, worin die Verbindung (A) ausgewahit ist aus der Gmppe, 
umfassend die Verbindungen der Formel (V). worin R fOr -(CIH2)2^- steht und n eine Zahl von 2 bis 20 ist 

Uchtstabilisator-Zusammensetzung gemaB Anspmch 1. worin die Verbindung (A) ausgewdhtt ist aus der Gruppe, 
umfassend die Verbindungen der Formel (X), worin R^ Wasserstoff oder Methyl bedeutet, fOr -(CHg)^- steht 
und n eine Zahl von 2 bis 10 ist. 

Lichtstabitisator-Zusammensetzung gemaB Anspruch 1, worin die Verbindung (A) ausgewahtt ist aus der Gruppe, 
umfassend die Verbindungen der Formel (XXI), worin R^ C^.B-Alkyt ist, Rg Wasserstoff oder Methyl bedeutet und 
X eine Gruppe 
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■-Or 



«3= «3 



wiedergtbt 

10. Lichtstabilisator-Zusamnnensetzung gemaS Anspruch 1, worin die Verbindung (A) diejenige der Formet 



r 



20 



25 



•Of 



Ji (CKJ. H — 



H3C-i-CH3 
"3 



30 



mit etnem Molekulargewicht zwischen 2000 und 4000 ist. 
11. Lichtstabilisator-Zusamnnensetzung gemaS Anspruch 1, worn die Verbindung (A) diejenige der Formet 



35 



40 



45 



3 3 



3 J 



- aH.(CK^),-«-(CH2)2-N-CCH2)3TrW— 



ist. 



12. Lichtstabilisator-ZusBmmensetzung gemad Anspruch 1, worin die Verbindung (A) diejenige der Formal 



60 



55 
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ist. 

13. Lichtstabilisator-Zusammensetzung gemaB Anspruch 1. worin die Verbindung (A) diejenige der Formel 




c 5 I 



'3 "3^ H 



mit etnem Molekulargewicht zwiischen 2000 und 4000 Ist. 
14. Uchtstabilisator-Zusammensetzung gemaB Anspruch 1 , worin die Verbindung (A) diejenige der Formel 




0 0 
K-CK^-CK^-O-C-CH^-CH^-C-O 

H3C/ CH3 



mit einem Molekulargewicht zwischen 2000 und 4000 ist. 

16. Uclitstabilisator-Zusammensetzung gemaB Anspruch 1 , worin die Verbindung (B) ein Oxkj Oder Hydroxid von Mg 
Oder Zn ist. 

16. Uchtstabilisator-Zusammensetzung gemaB Anspruch 1 , worin die Verbindung (B) ein Oxid von Mg oder Zn ist. 

17. Lichtstabilisator-Zusammensetzung gemaB Anspruch 2, worin die Verbindung (C) ein Salz von Al. Ca, Mg oder 
Zn mit einer 0^2-18'^^'^^^"''® 

18. Lichtstabitisator-Zusammensetzung gemaB Anspruch 2, worin die Verbindung (C) ein Satz von Ca, Mg oder Zn 
mit Stearinsauze ist. 



19. Stabilisiertes Polyethylen. enthaltend eine Uchtstabilisator-Zusammensetzung gemaB Anspruch 1 oder 2. 



30 



EP0 290 388B1 



20. Stabtlieiertes Polyethylen gemaB Anspruch 19, worin die Gewichtsprozentanteile, bezogen auf das Gewicht des 
Polyethylens.der Verbindungen (A) und (B) stnd: 0,025 bis 2%, bevorzugt 0.05 bis 1%. fOr Verbindung (A) und 
0,005 bis 1%, bevorzugt 0.025 bis 0.5%. fOr Verbindung (B). 

21. Stabilisiertes Polyethylen gemaB Anspruch 19, worin der Gewichtsprozentanteit, bezogen auf das Polyethylen, 
der Verbindung (C) 0,005 bis 1%, bevorzugt 0,025 bis 0,5%. betragt. 

22. Stabilisiertes Polyethylen gemaB Anspruch 1 9, bei dem es sich um Polyethylen niedriger Dichte (LOPE), lineares 
Polyethylen niedriger Dichte (iXDPE) Oder eine Mischung hiersron handelt. 

23. Film, hergestellt aus Polyethylen niedriger Dichte (LDPE), linearem Polyethylen niedriger Dichte (LLDPE) Oder 
einer Mischung hiervon, stabllisiert nnit einer Lichtstabilisator-Zusammensetzung gemaB Anspruch 1 oder 2. 



Revendteatlone 

1 . Composition de photostabilisants pour le polyethylene comprenant 

(A) un ou plusieurs composes comportant des groupes pip^rtdino de formule (I) ou (la) 



(I) 



-CH^-CH^ 



v 



CH^ 



=3^ 



(la) 



dans lesquelles R est rhydrog^ne, alkyle en 0^-04, allyle, benzyle, ac6tyle, acryloyle, 2-hydroxyethyle ou 
2-hydroxypropyle, ledit groupe pipdridino de formule (I) n'dtant pas Ii6 en position 4 d un atome d*oxyg&ne, et 
(B) un ou plusieurs composes metalliques pris parmi un oxyde ou un hydroxyde d*AI, de Mg et de Zn. 

2. Composition de photostabilisants pour le polyethylene comprenant en plus des composes (A) et (B) de la reven- 
dication 1 : 

(G) un ou plusieurs sels d*AI, Ba. Ca, Mg, Sr et Zn avec un acide carboxylique en C^-C22. 

3. Composition de photostabilisants selon la revendicatlon 1 , oCi le compose (A) est pris dans le groupe comprenant 
les composes de tormules 


















n 



(II) 



dans laquelle est alkyle en C^-Ce, cyclohexyle. 2.2,6,6-tetramethyl-4-piperidyle ou 1 .2.2,6,6-pentamethyl-4-pi- 
peridyle, R2 est I'hydrogene ou alkyle en C^-Ce, Rs est I'hydrogene ou methyle, R4 est aikyiene en C2*Ce et n est 
un nombre de 2 d 20 ; 
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(III) 



dans laquelle est Phydrog^ne ou mdthyle. R2 est atkyl^ne en C2-Ce, R3 est alkyt^ne en C2-C6, 2-hydroxy- 
trimdthyldne ou xylyldne et n est un nombre de 2 d 20 ; 




(IV) 



dans laquetle R., est Itiydrogdne ou mdthyle. R2 est Phydrogdne. alkyle en C^-Ce* cycbhexyle, 2.2,6,6-t6tram6thyi- 
4-ptp6ridyle ou 1 .2,2,6,6-pentanDdthyl'4i3ip6ridyle, n vaut 2. 3 ou 4 et R3 est )e radical n-valent d'une polyamine ; 




dans taquelte R est alkyt^ne en C2-CB et n est un nombre de 2 ^ 30 ; 




dans laquelle R^ est t'hydrogdns ou mdthyle, R2 est alkyldne en C2*C6 et n est un nombre de 2 ^ 20 ; et 
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X 

, R,-N^ N n 



H,C CH, H,C CH. 



'2 \_y ^fr I \_/' "2 (XXI) 

K^C CHj "^l ''l H^C CH^ 



dans laquelle est alkyle en C^-Cg, cyclohexyle, benzyls ou alkyle en C2-C4 substitud par alcoxy en C^-C4 ou 
dimdthylamino ou didthylamino, lYiydrog^ne ou m^thyle, X est morpholino ou un groups 

-N-R4, 
I 

-OR5 ou un groupe . 

.H,C CH, 



ow 3 



H.C CH. 



dans laquelle R3 et R4 qui peuvent dtre tdenttques ou diff6rents eont alkyle en Cj-Cg. cyclohexyle, benzyle ou 
alkyle en C2-C4 substituSs par OH, ateoxy en C,-C4, dim6thylamlno ou di6thylamino. R4 peut 6tre aussi l'hydrog6ne 
et Rg est alkyle en C^-Ce. allyle, cyclohexyle ou benzyle. 

Composition de photostabilisants eebn la revendication 1 ou le compost (A) est pris dans le groupe comprenant 
des composes de formule (II) dans laquelle est alkyle en C2-CQ ou cyck}hexyle, Rg est Thydrog^ne ou alkyle 
en C2-CB' ^3 fhydrog^e ou mdthyle, R4 est -(CH2)2^- et n est un nombre de 2 ^ 10. 

Composition de photostabilisants selon la revendication 1 dans laquelle le compost (A) est pris dans le groupe 
comprenant les compost de fomiule (III) dans lesquels R^ est Itiydrog^ne ou m6thyle, R2 est -(CH2)6-. R3 est * 
(01-12)2^- et n est un nombre de 2 £1 10. 

Composition de photostabilisants selon la revendication 1. dans laquelle le compost (A) est pris dans le groupe 
comprenant les compost de fomnule (IV) dans lesquels R^ est rhydrogdne ou mdthyle, R2 est alkyle en C^-C4, 
n vaut 2. 3 ou 4. et R3 est un groupe de formule -NH(CH2)2^NH- pour n = 2. 

-NH (CH2) 2-3N (CH2) 2.3NH- 
I 

pour n = 3 et 

-NH <CH2) 2-3N (CH2) 2N- (CH2) 2-3NH- 
I I 



pour n = 4. 
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10 



7. €k)mposition de photostabilisants selon la revendication 1 dans laqualla te compost (A) est pris dans le groupe 
comprenant les composes de fonmule (V) dans lesquels R est -(CH2)2^- et n est un nombre de 2 d 20. 

8. Composition de photophotostabilisants sebn la revendication 1 , dans laqueile le compost (A) est pris dans te 
groupe comprenant les composes de formule (X) dans lesquels R, est fhydrog^ne ou m^thyle, est -(C 1-12)2^- 
et n est un nombre de 2 d 10. 

9. Composition de photostabilisants selon ta revendk:ation 1 , dans laqueile le compost (A) est pris dans le groupe 
comprenant les composes de formuie (XXI) dans lesquels R^ est alkyle en C^-Cq, R2 est l'hydrog6ne ou mdthyle 
et X est un groupe 



H C CH 
R — N y. N. 

' w • 

H^C CH ^ 
3 3 



20 10. Composition de photostabilisants selon la revendication 1 , dans laquelie ie compost (A) r6pond ^ la formuie 



25 



30 



— 

NK 

H3C-(j-CH3 

H3C-4-CH3 
CH, 



— -r-'^Vfi -J. — 

H3,^«^CH3 H3C>^"„'S,3 



3S 



ayant une masse moidculaire comprise entre 2000 et 4000. 
11. Composition de photostabilisants sebn la revendication 1 , dans laqueile ie composd (A) rdpond k ia formuie 



40 



46 



so 



HH >— H- 



3 3 



H3C „ CM3 



12. Composition de photostabilisants selon la revendication 1 , dans laqueile le compost (A) r^pond k la formuie 



$s 
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13. Composition de photostabilisants selon la revendication 1, dans laquelle te connposd (A) r^pond k la formule 




ayant une masse molteulaire comprise entre 2000 et 4000. 
14. Composition de photostabilisants selon la revendication 1 , dans laquelle le compost (A) r6pond k la fomiule 




ayant une masse molteulaire comprise entre 2000 et 4000, 

16. Composition de photostabilisants selon la revendication 1, dans laquelle le composd (B) est un oxyde ou un hy- 
droxyde de Mg ou de Zn. 

16. Composition de photostabilisants selon la revendication 1 , dans laquelle le compost (B) est un oxyde de Mg ou 
de Zn. 

17. Composition de photostabilisants sebn la revendication 2. dans laquelle le compost (C) est un sel d'AI, Ca, Mg 
ou Zn avec un acide dlcarboxylique en Ci2-C^b. 

18. Composition de photostabilisants selon la revendication 2, dans laquelle le composd (C) est un sel de Ca. Mg ou 
Zn avec I'aclde stdarique. 

19. Polyethylene stabilise contenant une composition de photostabilisants selon la revendication 1 ou 2. 

20. Polyethylene stabilise selon la revendicatkm 1 9. dans lequel les pourcentages en poids des composes (A) et (B). 
par rapport au poids du polyethylene, sont : de 0,025 e 2 %, de preference de 0,05 k 1 % pour le compose (A) et 
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de 0,005 k 1 %. de prdfdrence de 0.025 d 0,5 pour le compost (B) . 

21 . Polyethylene 6tabills6 salon la revendication 19, dans lequel le pourcentage en poids du composd (C). par rapport 
au polyethylene, est de 0.005 e 1 %, de preference de 0,025 ^ 0,5 %. 

5 

22. Polyethylene stabilise selon la revendication 19 lequel est le polyethylene basse densite (LOPE), le polyethylene 
basse densite lineaire (LLDPE) ou un melange de ces deux composes. 

23. Film prepare e partir du polyethylene basse densite (LDPE), du polyethylene basse densite lineaire (LLDPE) ou 
10 de melanges des deux, stabilise par une composition de photostabillsants de la revendication 1 ou 2. 



IS 



20 
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